This paper discusses stress pattern in Central Najdi Arabic (CN), a dialect spoken in Riyadh, Saudi Arabia. The purpose is to determine where stress goes in this dialect, and to underline the correct ranking of constraints within the frame of Optimality Theory (OT). Final consonants in Najdi are assigned to the prosodic word, rendering heavy syllables CVC, CVVC, and CVCC to light CV, heavy CVV, and CVC respectively. Stress is found to fall on rightmost heavy syllables. If no heavy syllables are found, stress goes on the first light. Data show that the hierarchy of constraints in CN is: Culminativity, FtBIN, Trochaee, NoClash, Depµ > SWP > Extrametricality > Rightmost > WSP > AllFtLEFT, Parse-σ.
Introduction
The focus of this paper is on Najdi, a dialect spoken in Riyadh, Saudi Arabia. There are different varieties of Najdi depending on the region where it is spoken. They are: North Najdi, Central Najdi, and South Najdi. Central Najdi (CN) spoken by Subaiee Najdi people residing in Riyadh is the focus of this paper. In specific, the paper reviews the syllabification system that is found in CN and shows how it is different from other dialects. It discusses the stress pattern of CN and determines the correct ranking of constraints within the frame of Optimality Theory (OT). By doing so, this paper aims to fill a gap within the study of Arabic Phonology.
The organization starts with a review of previous work on stress in Arabic. Section three presents the language inventory of CN, for both consonants and vowels. In section four, the syllable structure of CN is presented with examples. Section five, discusses stress in CN and shows the correct ranking of OT constraints in the dialect. Finally, section six summarizes and concludes.
Literature Review
The concept of 'Stress' is still unsolved. There is no clear definition of stress; however, many linguists have tried to explain it in terms of pitch, duration, and loudness.
In an attempt to find out which of these three features could be used to determine stress, Fry (1955 Fry ( , 1958 developed an experimental paradigm. He manipulated some physical parameters (loudness, pitch, and duration) keeping segments the same, and asked his subjects to determine where stress goes each time a word is played. Results showed that pitch and duration were the main perceptual signs of stress compared to loudness.
Hoven (2004) discusses the properties that stressed vs. unstressed vowels have. He found that vowels of stressed syllables are usually identified as being longer and articulated more precisely than vowels in unstressed syllables. Similarly, Hulst (2010) explains that to some degree, all segments have special properties, such as: duration, spectral tilt, preciseness of articulation, and pitch. He elaborates that stressed vowels have such properties to the greatest degree whereas stressless vowels have them to a lesser degree. In fact, not only vowels have properties, there are also phonetic properties for consonants, such as: articulatory precision, longer duration, aspiration, affrication, etc.
Other linguists investigated the purpose and functions of stress. Onishi (1942) as cited in (Hasegawa, 1995) tackles this issue in his study. He argues that stress is used to either express different word meanings, or to make some parts of a word more prominent. allow syllables to have only two moras where the first mora is stronger than the other. This is what McCarthy and Prince (1990) refer to as 'Moraic Trochee'.
Another feature of Arabic is related to 'Extrametricality', that was first introduced by Liberman and Prince (1977) . Extrametricality plays an important role in the syllabification system of Arabic. Syllables are marked extrametrical if they are ignored, and stress rules do not apply on them. Kiparsky (2003) also tackles this issue in his paper. He recalls the Prosodic Licensing Principle, suggested by Ito (1986 Ito ( , 1989 , that every segment must be attached to a higher prosodic constituent. Kiparsky explains that 'floating' segments in Arabic, which are left out of the syllable and unsyllabified, are called 'semisyllables', and they are licensed to the prosodic word not to the syllable in which they occur. This is applicable to complex margins (onsets and codas), and trimoraic trochees including super heavy syllables CVCC and CVVC in what he calls the C-dialects of Arabic. Moreover, medial consonants in CCC clusters are also classified as semisyllables. Najdi has been found to belong to the class of C-dialects because it shares the characteristics of C-dialects including, but not limited to, having initial clusters, and allowing medial -CCC-clusters (Algizzi, 2006) (For more information on the three different groups of C-dialects in general, and Najdi as a C-dialect in particular, See Alhammad, 2018, p. 12, 16) .
In many languages, it is usually the final syllable that is marked extrametrical, for example, in Pintupi (Hansen, 1978) . Interestingly, there are languages that allow heavy syllable CVC to be stressed word-medial but not word-finally, as found in Cairene dialect of Arabic where final Consonants are extrametrical (McCarthy & Prince, 1990 ). Hayes (1979; explains that the reason for having such cases in Arabic is that consonants in final positions are ignored causing heavy CVC to be monomoraic light CV while nonfinal CVC and CVCC structures are biomoraic. Final CVCC and CVV are counted as heavy syllables because in CVCC, only the final C is ignored while in CVV, extrametricality affects consonants only, not vowels. Hung (1993) also asserts that in all Arabic dialects, CVC is counted as heavy wherever they occur in a sentence, but word-finally.
Language Inventory

Consonants
Najdi has twenty-eight consonants, as shown in Table 1 below. 
Vowels
There are seven vowels in CN: /a/, /i/ and /u/ with their long counterparts /a:/, /i:/, and /u:/, respectively, and the high front vowel /ɪ/. Diphthongs are also found in Najdi: the vowel /a/ + glides (/aw/) as in /dawrah/ 'cycle', and (/aj/) as in /kajf/ 'how'. Watson (2007) explains that diphthongs are not represented in Arabic as diphthongal units linked to two moras /aɪ/ and /au/, instead they are represented as /a/ + glides (w,j). She claims that diphthongs in Arabic are treated as two adjacent melodic units linked to adjacent moras. As a result, the word /kajf/ is treated as follows (where the last consonant is extrametrical in final position: 
Set of Constraints
There are certain constraints in use in CN. Relevant constraints are introduced first, followed by their correct ranking in the dialect. Tableaux are used to better explain why some constraints are more important than others:
• Weight to Stress Principle (WSP): Heavy syllables must receive stress.
• Stress to Weight Principle (SWP): if a syllable is stressed, then it is heavy.
• Rightmost: Stress falls on the closest syllable to the right edge of a word.
• Depµ: Do not insert a mora.
• AllFtLEFT: All feet must align to the left edge of the word.
• Parse-σ: A syllable must be parsed in a higher prosodic structure.
• Trochee: The first part of a foot is stronger than the second.
• Extrametricality: Final consonants are licensed to the prosodic word.
• FtBINARITY: All feet must have two moras or two syllables.
• Culminativity: Every prosodic word must have at least one stress.
• Align(L,PrWd,L): A stressed light syllable must be PrWd-Initial.
• NoClash: No adjacent stresses. Data show that the correct ranking of constraints in CN is: Culminativity, FtBIN, Trochaee, NoClash, Depµ > SWP > Extrametricality > Rightmost > WSP > AllFtLEFT, Parse-σ Culminativity, where every word in Arabic must have stress including monosyllabic words, is an undominated constraint in CN. It is even more important than extrameticality in final consonants. Aljarrah (2002) explains that in Standard Arabic, syllables of monosyllabic words can have either two or three moras, but never one mora (light syllable). A good example of this can be seen in words like /min/ 'who?', /umm/ 'mother' and /fii/ 'in' where words like *mi and *fi do not exist in Arabic. This is also true for CN in nouns like: /ʕam/ 'uncle' and /sɪm/ 'poison', and some verbs like: /ktab/ 'he wrote and /dras/ 'he studied'. Aljarrah argues that this minimality is due to having two highly ranked constraints in Arabic:
• Lx=Pr
Every lexical word in Arabic must consist of a prosodic word
• FOOTBINARITYμ
Feet must consist of two moras Interestingly, Hayes (1995) explains that in some cases, Extrametricality is blocked if it will lead to render the entire domain of stress rules. He elaborates that in pre-optimality literature, Lx = PR is formulated as a restriction on Extrametricality. In other words, the need to have stress in a word is more important than to ignore final consonants. Thus, Culminativity outranks Extrametricality in such cases. The two tableaux below show how these two constrains suggested above help to get the desired output in monosyllabic and disyllabic words in CN: The final consonant in (a) had to get a mora because the syllable must receive stress in order to fulfill the high-ranked constrained, Culminativity.
Just like many other Arabic dialects, feet in CN are moraic trochaic where they consist of two moras, the first of which is stronger than the other (Hayes, 1995) . Feet can be either two light syllables or a single heavy. In fact, FtBIN is high-ranking in Najdi and must never be violated. It is even more important than Parse-σ where a syllable must be parsed in a higher prosodic structure. To put it differently, the need to have two moras for each foot is more important than the need to have each syllable parsed into a foot. Moreover, FtBin outranks AllFtLEFT, where feet must align to the left edge of the word. Consider the following Tableau. Only heavy syllables are stressed in CN, never (LL). In fact, Najdi is not the only dialect where only heavy syllables receive stress. There are other languages that share this feature with CN such as, Wintu (Pitkin, 1984) , Ahtna (Kari, 1990) , and Swedish and Danish (Bruce, 1999 Considering that rightmost syllables in CN receive stress, one would expect that stress falls on (kama) in example (a) above, (maħ)(kama)h; however, it falls on the first part, (ˈmaħ), instead. Some other constraints must dominate Rightmost to cause (kama) become unstressed. These two constraints are SWP and Depµ. If we assumed that stress fell on (ˈkama), then according to SWP, it must be treated as a heavy (kaa). This is why Depµ dominates SWP to prevent the insertion of moras that will cause light (ka) to be heavy (kaa), thus stressable.
Another interesting feature in CN is that both primary and secondary stress are found. Primary stress falls on the rightmost heavy syllable of the word while secondary falls on either first or second heavy syllable from the left edge of the word, unless if this will create a stress clash with the rightmost one:
(14) /jɪ.ʕal.lɪm.hum/ 'he is telling them' jɪ.ʕal.lɪm.hum NoClash Extrametricality RightMost WSP  a. jɪ.(ʕal)(ˈlɪm)hum ** b. jɪ(ʕal)(ˈlɪm)(hum) *! * ** c. jɪ(ˈʕal)(lɪm)hum *! ** d. jɪ(ˌʕal)(ˈlɪm)hum *! * Although candidate (a) violates WSP by having two heavy syllables that are not stressed, it is still the winner in this competition. The need to satisfy other constraints is more important than to have every heavy syllable stressed in CN. This means that Extrametricality, Rightmost, and NoClash are constraints that are more important than WSP and any violation of them will cause a word to lose as shown in the above tableau. Candidate (b) loses because it violates the Extrametricality constraint by counting the final segment /m/ as the coda of the final syllable. Candidate (c) does not violate the Extrametricality constraint; however, stress does not fall on the rightmost foot, which is an important constraint in CN. Candidate (d), on the other hand, is ruled out because placing stress on all heavy syllables creates a stress clash, which is unacceptable in CN.
Conclusion
An overview of the syllabification system and the stress pattern of Central Najdi is the main focus of this paper.
Final consonants of CN are licensed to the prosodic word, which affects the syllabification process of the dialect causing final heavy CVC to be light CV. Interestingly, not only margin consonants are left unsyllabified and licensed to the prosodic word, but also medial consonant in -CCC-cluster. Stress, on another hand, is found to fall on the final heavy syllable, otherwise on the rightmost heavy. If there are no heavy syllables, then stress falls on the leftmost light syllable. To get the correct stress pattern in CN, the following hierarchy of constraints is suggested: Culminativity, FtBIN, Trochaee, NoClash, Depµ > SWP > Extrametricality > Rightmost > WSP > AllFtLEFT, Parse-σ.
